T he purpose of this study was to explore whether occupational therapy students perceive and describe nonverbal cues from patients differently beFme and after haVing Finished most of their professional education Thus, this study investigated whether participation in a new social context -in this case an occupational therapy educational program -influenced a specific aspect of cognitive development, how visual nonverbal cues from patients are perceived and interpreted.
An assumption of this study was that cognitive development in adulthood takes place in the social and cultural context in which the person becomes involved (Cole, 1988; Vygotsky, 1986; Wertsch, 1985) . It is the person's appropriation of the forms of thought and modes of understanding the world that are prevalent in the person's sociohistorical and cultural context. This perspective implies that as the person becomes exposed to new and more specialized forms of thinking and handling reality, he or she will adopt forms of reasoning specific to that social context. After haVing been actively engaged in a new social and cultural context, subjects will perceive certain phenomena that are specific to that context in qualitatively new ways.
An example of research on cognitive development in adulthood is Perry's (1970) two-decade study of conceptions of knowledge among university students. According to Perry's observations, students entered institutions of higher learning with the dualistic conception that knowledge was a matter of right or wrong. The teaching they encountered, however, was nor compatible with this conception of knowledge. Teachers used a relativistic mode of reasoning, presenting conflicting perspectives on phenomena and opposing sources of evidence. As a consequence of this mismatch between teachers' and students' conceptions of knowledge, students changed their conceptions and adopted a more relativistic mode of construing knowledge that -following Perry's analysis -has consequences not only for academic activities but also for students' views on moral and political issues in society in general.
A qualitative approach to the study of cognitive development has been expressed by Marton and Saljb in these terms:
Th\: mo;,( irnponam possible change from a cognitive poim of view is thar. aftCl' having pursued a s[Jecifk course of slUdy and having been aCtive within a cenain field, you conceive cenain phenomena in a new and differem way. What should thus be sought are fundamemal differences in the conceptions or differenr phenomena in the world around us. (1976, p. 13) This suggests that the ability to distinguish and organize phenomena develops in interaction, and that people's conceptions of the surrounding world differ depending on their relations to the environment.
Study Rationale
In the present study, we explored cognitive development in aclulthood as it related to ways of perceiving a specific aspect of reality in health can:, that is, how occupational therapy students interrret and construct patients' l'eactions in a treatment situation, Our interest was limited to ho\"\' visual nonverhal cues from ratients are perceived, interpreted, and describecl hy occupational therapy students at the start of their education and 1 1 /2 years lcHer, For gaining inSight into patients' emotional and motivational states, paying attention to their nonve"bal signals is important (Dilv!atteo, 1979; DiMatteo & Taranta, 1979) , In direct face-to-face interaction, nonverbal cues complement verbal signals and, when sensitivelv attended to, they often proVide information about patients' reactions that the patients might be unable or unwilling to disclose or that they may even be unaware of. Research has shown that a patient'S evaluation of his OJ" her physician's communication style was related to the patient's compliance and satisfaction with health care (Ben-Sira, 1976; Buller & Buller, 1987; Burgoon et aI., 1987) .
According to Mattingly (1990 Mattingly ( ,1991 , the occupational therapist needs to attend to the biomedical aspects of the disability as well as the illness experience. Understanding the experience of liVing in a disabled body is central to understanding the patient's life-world Thus, the therapist must interpret observations of the patient'S behavior and actions in order to enter the patient's lifeworld and to estahlish a collahorative process with the patient (Crepeau, 1991) . "Occupational therapists must form alliances with their patients so that the patients will 'do with' the therapist in order to ultimately become independent and 'do for' themselves" (Mattinglv, 1990, p. 1) . Crepeau (1991) pointed out that this "doing with" feature is more prominent in occupational therapy than among other health care professionals who more often "do to" or "do on" their patients (p. 1019). This collaborative approach requires that the occupational therapist develop sensitivity to nonverbal cues for treatment to be successful, that is, to engage the patient's active collahoration in treatment. Therefore, we examined whether senSitivity to nonverbal cues develops among occupational therapy students during their professional education.
Method

Subjecis
The subjects were 13 occupational therapy students selected at random from two classes in occupational therapy education at the Health University of Linkiiping in Sweden. All subjects were women and their ages ranged from 20 to 39 years (M = 27.3 years). Subjects individual-I}' watched three videorares on two different occasions, once during the first 2 weeks of their 2 1 /2 year occupational therapy program, and once 1Vz years later.
At the first viewing, students were regarded as novices, and at the second viewing, having completed a substantial part of their professionaJ education, they were regarded as trained. In the period between the two viewings, the subjects had completed course work in anatomy, physiology, and medicine as well as psychology and psychiatry. In addition, subjects had completed two 6-week periods of clinical practice.
J1!/aleriaLs and Procedure
We used three videotapes without souncltracks to gain insight into student reasoning. Each tape was a I-min edited version of a 30-min treatment session portraying a patient receiving occupational therapy. All three patients had right-sided hemiplegia; two were men, about 75 vears old, and one was a 35-year-old woman. In the films, ~he occupational therapists were shown with their backs to the camera as much as possible or out of view. Thus, the patients were seen in communication with someone out of view but their verbal communication was not available to viewers.
After the patient's case history was explained, subjects were asked to focus on the patient's nonverbal behavior. Subjeers were then asked to describe the patient verbally in such a way that the account would help a colleague about to take over that patient's treatment. The descriptions were to be of the patient'S reactions rather than the medical aspects of the patient's disability.
After describing the patient, suhjects were asked to describe how they would respond to the reactions observed in the patient. These data would be analyzed for a future publication. This procedure was repeated for the remaining two films. Subjects' descriptions were recorded and transcribed; the transcripts provided the database.
Dala Analvsis
Suhjects' accounts were analyzed in three separate steps. First, the length of the accounts was measured by adding the number of words the subject used to descrihe the patient's reactions Second, the number of comments on each patient was calculated. A comment was defined as a unit of analysis, part of an utterance that usually contained a subject and a predicate, that provided new information about the patients' reactions or state. In the following illustration, the shifts between comments have been marked with slashes.
I think he was vel')' sael! while he was doing 1he exercises! it was painful roo! and exhausting to achieve full range of movement in the arm.
According to this analysis, this excerpt contains four comments, each of which adds new meaning. Comments that repeated previous comments were not counted, as they did nm add any new information.
The third analysis was of the qualitative differences in accounts. It was performed to explain the different ways in which subjects said they made sense of what they saw, that is, the different patterns of reasoning they applied to infer emotional reactions from nonverbal behavior.
Infermfer Re/iabi/if)'
Comments were categorized into three different groups: inferences versus observations, general inferences versus corrobormed inferences, and unidimensional versus differentiated comments. To test the reliability of this categorization, the correlation between two co-raters and the author was calculated. Each co-judge categorized 50% of the total descriptions. No instructions were given except those provided under the heading "Data Analysis." Agreement on the categorizations of the author and those of the two co-raters was 90% and 88% respectively.
Results
Length of Accounts
The tOtal number of words used to describe each patient's reactions clearly shows that on the second viewing. descri ptions were considerably longer th;1I1 those made on the first viewing (see Table 1 ). This was true for all subjeCts (n = 13) and for all three films. The increase in number of wmds ranged from 20 to 929.
Number 0/ Comments
As might be expected, there was a marked increase of 122.2% (see Table 2 ) in the number of comments given on the second viewing. Further analysis revealed that comments were of different tvpes. Sume comments ,vere ohseruations of the patients' nonverbal behavior. Shc put <.JUI',-n her scwing/ immcllialcly \'UU Ithc uccufJ;Jtiunal thcl'apistl srarreellO talk/ ami when vuu talked she luukeel at \·uu then shc carried un talking hu,elf/ ancl \\'hen the conver.'Jliun ended/ :-;hc picketl up her ::-c\VlIlg again.
1n this excerpt there are sL'( comments on obselved behavior.
AnOther type of comment was the subject's interpre- Table 2 ). 
Qua/ita/iL'C D!llerences ill Accounts
Inlerences The inCTease in the number of observations and inferences indicates .~ome changes in how subjects Justified and supportecl their impressions of tht: patients' reacrions On the .~econd viewing, subjects used a reasoning panel'll in which evaluative infCl"ences about patients' reactions were linkeJ to ancl corroborated by obsCivations. Cons icier the follOWing excerpts from two viewing.~:
Secund \'Ic\\'ing: I dun't lhink ,hc hclic\'cs in the trcalmcnt! bcClu,e ,he duc,;n'l u'c the parah·/.ed ~rJl) at alii her hodv pU';lurc abo ,ho\\" ,;hc i, rJthcr reluctant/ ,;he i, leaning back\\,~rd/;JS if
:--hc \\ 3:-;n·, inILTC:'ICd.
This subject described the parienr in the same wayan both occasions. However. after education, this subject linkecl her observations to inferences about emotional states. She explicitl" referred to the obsClvations that the patienr was not using her paralyzed arm and that her bmlv posture signalled passivity to suPPOrt the inference that the patient Jill nor believe in the treatment This linkage addcd coherence to the report and indicated the .subject's concern for making explicit the grouncls from \vhich she W8S dralling her corroborated inferences.
Corroborated inferences.
One can further distin-gUish between general inferences and corroborated inferences to characterize this difFerence between general, unqualified evaluative comments on p,Hients' reactions and an inFerence corrobur,Hed by reference to specific behaviors. The increase in the latter type of statements is evident (see Table 3 ). Almost all the accounts that were given on the second occasion contain one or more corroborated inFerences; only one subject used general inferences in describing one patient. This implies that the trained subjects were more inclined ta ground their inferences about patients' reactions and emotional states by referring to observations. This finding indicates that not only did the trained subjects uescribe more of patients' reactions and Feelings (as evidenced by their more extensive reports), they also made them more coherent and were more explicit in substantiating their inferences regarding emotional reactions by reFerring to what they had observed.
Differentiated accounts. An interesting finding was that, after education, subjects tended to provide alternative interpretations or nonverbal behavior and of patients' emotional reactions. The accounts became more complex as they shifted from single and general comments to accounts in which several ohservations and inFerences were included. Thus, a unidimensional account implied that the subject decided on a single emotional reaction to characterize the patient and his or her emotional reactions, whereas a dzjferentiated account implied that subjects presented alternative, maybe even conflicting, interpretations Or hypotheses regarding the meaning of the patients' nonverbal signals. Consider the folJowing excerpts.
First viewing: It was rarher difficulr for her psychologicallv, Second viewing: She looks away and only speaks when she is directly question"d/ I think sh" feels she is in a difficult situation/ she has given up hopei as if she doesn'r know what to do and wh"re to start/ perhaps she doesn't want to talk ahout it as she doesn't feel able to cope/ she doesn't look as if she was happy/ although shc laughs/ but flcrhafls she is emharrassed/ or h"siwnr.
In this case, the First account was unidimensional, as there is only one comment on emotional reactions (which is also not corroborated in data or theoretical No/e. 13 Suhjecrs x 3 films 39 responses arguments). The second account was considerably more complex with several inferences relating to the patient's emotional reactions and problems. It began with observations of the patient behavior and then developed into an analysis of several emotional reactions that the patient might have been signaling through her nonverbal behaVior. Not only was the account on the second occasion less simple, it also contains uncertainties about how to interpret the reactions ("perhaps she is embarrasseul or hesitant") and gave motives For the patient's moue of responding ("perhaps she doesn't want to talk about it"). This increased complexity in the accounts, illustrated by the usc of expressions such as "perhaps" and "she doesn't look as if," indicates the subjects' willingness to embrace uncertainty in their interpretations. Thus, exposure to professional education resulted in more explicit interpretative analyses that were more elaborated and complex in character than accounts provided before training.
On the seconu viewing, six of the 13 subjects used an increased number of diFferentiated descriptions, two subjects each used one diFferentiated description, and Five subjects remained unchanged (i.e, they presented diFferentiated descriptions on both occasions) (see Table 3 ).
An increased tendency to describe a social process in which two people were interacting and responding to each other was also noted in the trained suhjects. Trained subjects, to a larger extent, retold a story that had a temporal dimension and in which the actions of agents were constructed as coordinated and dependent. Consider the following excerpt:
First vieWing: He looked ~way from his parail'zed ann nearly all the time while he exel'cised his hand/ he looked verI' sad/ or on rhc verge of tears/ and when the oceuparional thera'pisr made a joke/ he brightened up/ hut then the sad look returned.
In this account there is a clear element of describing what happened in interactive terms. The patient's emotional state was described as having changed from sad ta happy and then hack to sad as a consequence of the interaction with the occupational therapist and the activity. On the second viewing, this mode of describing the situation was expanded into a detailed starv of interactions, responses and emotional reactions.
Second VieWing: It is paillfu\ for him/ when she moves his l1'lra-,,"zed arm/ rhen he hecame very rense/ he clenched his iaws/ ~frer a while he looks all'al'/ he looks ddermined to carry on/ and then he s\\'allows/ and hlinks his eves/ which gives the impression it i.s ITIOl'e painful than h" want, to show/ then while they arc having a liltle I'est! he clenches and unclenches his unaffccted hand! as if to exel'cise it/.so he has prohablv something of a fighring spil'it! and thcn he starts on his own accord with the exercises/ and as it is on his own initiarive/ he is probablv motivared for rrcarment/ although it is tough fOI-him/ he looks verI' I-elieved when it is over/ he rum, ro rhe occuparional rhel'apisr and Iaughs/ he looks relaxed then/ ~nd prol)ablv feels satisfied with himselflth~t he has m~n~ged to complete the exercises.
This second account is complex and contains descrip-tions of how the patient experienced pain when the occupational therapist was moving his arm in passive movements, how he attempted to control and hide the pain, how he then carried on with the exercises and what his emotional reactions were throughout the film sequence. Thus the dynamic intcraction between the patient, his treatment, and relations to staff becomes more evident in accounts given by the subject after training.
Overr and Hidden Reactions
Another interesting aspect in which the accounts of patients differed concerns the extent to which paticnts' nonverbal signals were <lssumed to he either ouert or hidden reactions. Trained subjects were more prone to see a conflict bctween the message that people communicate overtly <lnd their truc feelings. Thus, they seemed to hc more sensitive to whether the p<ltients were involved in impression management (i.e., trying to control the impression they give to the therapist) (Goffman, ]969). The inference that the patient was sad was drawn by the subject on hoth viewings. But the observation that the patient also was looking happv, positive, <lnd \\'ell cared for, in contrast to the expression in her evcs, led the trained subject to take an acklition~d step in her intCl"pn:-tat ions of what the patient might he experiencing. The comments involved hOth thc overt behavior. \vhich is the impression the I)atient W<lS intentional I, conveving, and the hidden reaction that was unintentionalh-IClking via nonverbal behaVior. By paying close attention to nonverbal cues, the tr<lined subjeer became more sensitive to a cliscrepancy between expressions. This cliscrcpanc\' i[1(licates a conflict within the p<ltient, which this subject has judged [0 he important for the continuation of the treatment. The number of descriptions "'ith comments Oil hidden reactions inne<lscd from a mere :2 on all films at the first vieWing [() 18 un the second \'iewing.
To summarizc, there is a high degree of consi.~tc'1l"\' in the inferenccs on the two viewings "egaL'ding patients' emotional l'eactions as they were signaled through nOllverbal channels. In many cases, evcn thc same w(lI'ds were used to describe the patients' feeling, although the time intcrval between interviews was 1 1 /2 \'ell·S. An inte,'-esting and somewhat unexpected result was the luw incidence of medical or psychological terms referring to theoretical knowledge or rractical experience. Even though subjccts were asked to respond as if to <l culleaguc and even though the interviewer was a teacher of occupational therapy, trained subjects used professional occupational therapy terms a limited numbn of times.
The AmericaN journal o/OCClI!JtlIIOncil Tberclpr
Between the twO viewings accounts differed primarily in compleXity and richness. Novices tended to settle for one im pression as characteristic of patients and their judgmcnts were more definite, Trained subjects were morc inclined to provide a complex description with multiple hypotheses depending on how emOtional reactions fluctuate, to notice conflicting and hidden messages in the patient's nonverbal signals, and to describe reactions in interactional terms as consequences of how the patient anc! therapist related to each other. After occuparional therapy education, subjects also corroborated their opinions, mainly by referring to their concrete observations. The accuracy of these observations could be tested by the colleaguc about to t<lke over the tre<ltment.
Discussion
How occupational therapy students describe and interpret ratients' reaerluns during treatment can be viewed <lS an illustration of their cognitive change. It is suggested that the developmental changes reported above resulted from the subJeers' activitv in the new cultural context of participation in occupational therapy education.
After haVing participated in occupational therapy education, subjects gave longer and more detailed accountS, made more inferences regarding the emotional stares of patients, and corroborated to a greater extcnt thei,' inferences in ohselv,nions. In addition, trained suhjeers noticcd more hidden reactions <lnd provided more differentiated descriptlons in which conflicting messages wne observed Thus, the results revealed that trained subjeers seemed [0 have acquired a greatcr attunement (Gibson, 1966) to what is happening in tremment. The ability to create a clinical image of the patient on the hasis of cue acqUisition 3n(1 cue intel'plTtation has hcen identified as a pl"Ominent featme of diagnostic reasoning (Rogel'S & Holm, J99J).
Metaphoricall\' speaking, the subject was able to see (and retell) more of what was h<lppening (Schon, 1983) . In develol)menral terms, as tl'ained subjeers bccamc more open to observing hi(klen messages and other complications, the\' also developed a more varied set of hypotheses regarding lhe p:!rients' emotional reactions.
The findings in thi.~ study concerning how trained stlldcnts developed greater abilitv to acquire cucs and gencrme Iwpotheses based on the cues al'e supported by recent resealTh on clinical reasoning. Trained subjects in this studv c1isplaved charaereristics similar to those identificcl lw Elstein, Shulm<ln, and Sprafka, (1978) in their stuch of ph\'sici~lIls in clinic;]1 reasoning, such as cue identification, cue inrcrprcwtion, and generation <lnd evaluation of competing hypotheses. A characteristic fearure in clinical reasoning common to physicians, medical srudents, and experienced occupational ther<lpists is the abilit\' to generate competing hypotheses (Elstein et a!., 1978; Fleming, 1991a) . Experienced occupation<ll thera-l)islS tl:'!1clcd to gcncrate mmc hl'Il()(he.~es than did nc\\' l)c<:l!I'~ltion;:t! therapists and to considcT tile intC!";lnioll of ~e\'tTaJ different aspect.~, such ;IS patiL'nr"s IleL~onalitl' and social ('oilliitions, ~lS \I'e11 :IS thl:' rnedic,ll pmblem (Flcming, 1991b) !\TCI\' OCClllxHion:t! thcr:ll'isc~ lcmlcd to gcncrate fCII'er h\'[)otheses, to relate patients' problems to mcdicJI conditions onh', ;lIld to scek onc Iwpothcsis ;IS thc right ~lnSII(T to a complex situation (Flcming, 1991b) . ,'illlilar tendencies Ilcre shOll n bl' suhjccts in this stUlh', tlLll is, thc changc fmm unidimcnsional to lliFkrcnti~ltcd ;1CCOUIllS.
TIll' finding that uncenailllv ahout Il'hich intcq)['er~l tion or Iwporhesis to choose inueJsed after educ,\tion ilIal' result from the ahilitv to c1evelop compcting hlj)othe~e:s regal'c1ing the n~ltul'(: and cause of Ilatienrs' emotion-,t! IG1Ctions. The generation of competing hqlothcses based on the SJme set of cucs ami reorganiz;nion of cucs to tcst ,lllel to Illodify hypothcse; has hecn desuihcd hI' Elstcin et al. (1978) in their t'esearch on di;lgnostic probkm soh'ing ,1nlOng physicians. The thinking pmcesscs lL.~ed in diagnostic pmblcm solving (Elstei n et ell., 19 7 8) ::-how simt!;:l!'itie:s to thc thinking processes among un iversitl' stuclents that wcre ielentified bv Perri (1970) . Accmding to Perrv's (19 7 0) findings, universitl' students also devdopecl a more diversified ancl relativistic mode uf reasoning ami, as their ecJuciltion pmceeclell, thel' gracluJill' discarclecl their tendency to regard knowledge as a Il1Jtter uf either right or wrong. Results in this~ruch' ShOll' that trainni subJeers also were more willing to acknl)\\'Iedge that they \','ere uncenain ahout their inre!'J,rcrations ami they appeal'ed mure willing (U embracc amhiguitl'.
Howcl'er, to take measmes on situiltionaJlI' appropriate decisions seems to be an important element for reflection on practice, which is integral to clevelopmcnt of profession;lI knuwledge (Schiin, 1991) . The csscncc of rdlcuion on reflcerion-in-aerion is hearing or seeing differentl\', in other words, reframing the Droblem (Russel & iv!unlw, 1991) . Although each patient reaers inclividu,lIl\' to phl'sical problems, illness, trauma, aIIII clisabilitl ami thus rcquircs an individualized treatment ;lpproach, acqUiring professional expertisc also involves focusing on the common elements that al'e imponant fur the ull(lel'-st<lllllil1g of a Danicular diagnostic group of patients. This implies that professionills' develor a framework fur classifying imlil'ielual patients. Such iI framework gives professional colleagucs theorctical and Dractical common ground 1'0\' exchanging important faCts in relation to their professional auivities. Thus, the occupational thel',lpist necds to have a framework for anall'ses which transccnds thilt of the lal'person This stuelv proVides little evidence that the suhJeus. elfter cducltion, :lCquirecl a fr;llllework fOl' ll'PifYing incli-I'iclual patient.~. Although all raticnts had the same diagnosis and svmptoms, subjects did not describe thcm in terms of their simil:1rities. Thev e1id not selcct important points for uIlclcrstancling how parients in th;lt cliagnostic group react emotionally to treatment and how they adjust to lil'ing with a particuL-lr physical disability, The exploratorv narure of our srudy necessitates caution in the interpretation and generalization of the results. Watching silent films and retelling what is h3ppen-ing is diffcrent from acting in therapy. Yet we would argue
